INTRODUCTION
This paper is the first of a series it is hoped to present on the monochromatic and total radiation of oxides and metals. In addition to whatever scientific interest these results may possess, it is believed that the determination of the radiation properties at high temperatures of some of these substances will be of considerable use in technical applications; for example, providing the necessary corrections to apply to the temperature readings of the various types of optical and radiation pyrometers when sighted upon such materials.
Historical.-Only a few of the recent papers will be mentioned.
Waidner and Burgess, 1 Mendenhall, 2 and Spence 3 have determined the departure of the red radiation of platinum at high temperatures from that of a black body, and Henning 4 has investigated the radiation of this and other metals, spectropyrometrically, over the visible spectrum. The dispersion of the emissivity of solid and liquid gold has been determined in the visible spectrum by Stubbs and Prideaux, 5 and of solid and liquid copper and liquid silver by Stubbs. 6 Tungsten, tantalum, and molybdenum have been studied by Mendenhall 91-97; 19"-3 Spence, Astrophys. J., -37, pp. 194-197; 1913. 4 Henning, Zs. Instrk., 30, pp. 61-75; 1910. 5 Stubbs and Prideaux, Roy. Soc. Proc. (A), 87, pp. 451-465; 1912. 6 Stubbs, Roy. Soc. Proc. (A), 88, pp. 195-205; 1913. 7 Mendenhall and Forsythe, Astrophys. J., 37, pp. 380-390; 1913. and iron by Bidwell. 11 Coblentz 12 has investigated spectrobolometrically the radiating properties of a number of metals and oxides, mainly in the infra-red. The total emissivity of molten iron and copper has been observed by Thwing, 13 and of copper by Burgess. Results. -Fig. 6 presents the final observations on the dispersion of the emissivity of NiO in the range^= 0.5 to 0.7/x for the temperatures 936, 1058, 1159, and 1255 C. Over this range of the spectrum the emissivity is found to increase with increasing wave lengths. The type of curves suggests the presence of an absorption band in the early infra red, but one which is probably broad and not well defined. In Fig. 8 are given the corrections in degrees centigrade which must be added to the temperature observed with an optical pyrometer using red light (\ = o.65//), when sighted on NiO, in order to obtain the true temperature of the material. These corrections are small, amounting to only 20 at 1300 C.
In Table 3 Two of the Fery instruments were used both with and without the diaphragm attachment, so that in reality 12 radiation instruments were employed.
The question of blackness of the receivers will be discussed in the paper mentioned above. It is sufficient to state here that only the selective absorption (i. e. variation of absorption or reflection coefficient with wave length) is of importance. The gold mirror 31 of the Fery pyrometer reflects uniformly about 96% 32 of the heat radiation from 1 to 14/x. In the temperature range 6oo°to 1200 C only a small amount of the radiation can be affected by the selectivity of gold in the visible spectrum. The receivers are accordingly black or more accurately "gray," as far as the requirements of the present experiments are concerned. 30 The subject of radiation pyrometry is one which has been briefly reported upon by the authors (Phys. Rev. (2), 2, pp. and it is hoped to present the completed paper very shortly under the title "Some Characteristics of Radiation Pyrometers." For the reason that the various points which come up in the use and calibration of radiation pyrometers will there be treated in full, a complete discussion will not be given here. On account of the rapid increase of the emissivity with temperature these corrections decrease up to the apparent temperature 1250 . Above this range they probably increase, since here the rate of increase of emissivity with temperature is small. In Fig. 1 The total radiation of nickel oxide has been studied by use of
